INtrODUctION
The main JET ITER-like ICRH antenna [1] components were delivered to the JET site from Dec-05 through Jun-06. The assembly on site of the antenna was completed by Oct-06. Low power measurements (probe calibration and antenna array scattering measurements) ran in parallel to the assembly activities. Low and high power measurements on complete Resonance Double Loops (RDL) started end of Nov-06.
AssEMbLY
Due to the complex assembly sequence, the assembly of the Inner Vacuum Transmission Lines (IVTL) and pressure vessels with the actuators constituted by far the largest activity. Because of a number of key welds involving non-trivial components such as the Vacuum Windows (VCW), it was opted to carry out this assembly on site using UKAEA's fitters and welders under direct control of welding engineers and quality department. This eventually lead to a successful IVTL assembly except one position sensor on a capacitor was damaged; the remaining sensor is affected but usable.
An external position monitoring and control system was proposed, retro-fitted and tested.
Other assembly activities comprised the fitting of the RF probes onto the outer VTL and calibrating them, fitting tile carriers, CFC tiles, Ag-coated Al central septum tiles and Faraday Screen bars (for the testbed, Be tiles and FS bars will be used on JET) to the antenna housing, grounding strap cooling pipes at the back of the antenna housing, installing the ex-vessel support on the testbed, inserting the outer VTL on the tesbed and mounting the antenna housing on the outer VTL. Finally the IVTLs were lifted into place and inserted into the antenna and the Antenna Pressurised Transmission Line connected to each RDL in turn for the high power tests.
LOW POWEr MEAsUrEMENts
The low power measurements and preliminary matching studies are reported in [3] . It was noticed that the frequency range for a single RDL is slightly offset downwards from the design: from about 29 to 49-51MHz rather than 30 to 55MHz. This is due to the somewhat longer electrical length of the strap branch because the electrical function of the capacitor in the circuit is located at the fixed electrode's tip rather than at the capacitor's flange as well as a slightly longer electrical length of the "bridge", i.e. the connection between the capacitor's variable electrode to the T-point. The latter effect was modelled with MWS after the design (capacitor range) was frozen.
One important aspect of the low power measurements / matching studies so far has been the validation of the external position monitoring and control system whose working principle is based on a volume of hydraulic fluid locked-in between an external hydraulic jack and the internal actuator such that the external jack copies the movement of the internal actuator. Matters are complicated by the fact that for the lower capacity ranges the internal jack opens a by-pass channel which allows the hydraulic fluid to circulate such to avoid stagnant fluid heating up inside the support rod as well as it act as a secondary cooling to protect the position sensors in case the main water cooling fails. This technique was shown to work quite well for the higher end of the capacitor range even for vacuum loading (required positional accuracy 20-40μm) and the drift between the internal and external actuators is on the order of 0.2 pF/min allowing to control for several hours before resetting. For the lower capacitor ranges due to the substantial flow in the by-pass channel, the drift between the two actuator allows to control the internal position for about 15-20s, the result were more mitigated and more work will be needed for this system to be used.
HIGH POWEr tEsts
It was observed that the multipactor conditioning phase required only 50 to 100 pulses for all 4
RDLs. This was followed by an outgassing conditioning phase at medium voltage and modest power (10-50kW) of about 250 multi-second pulses. The short pulse HV conditioning phase was very smooth and 45kV/100ms were reached in about 250 pulses (average power kept below 1.5kW).
The power needed to reach maximum voltages was about 250-280kW giving an efficiency of about 88% at the expected plasma coupling. Although this power is less than the High Power Prototype
[2] due to the additional Cu plating on the straps and Ni plating of the antenna housing, it is slightly higher than the 200kW expected. During conditioning one capacitor of the LL RDL was damaged: the capacitor was replaced and this RDL has been re-commissioned. For the first RDL tested, the Upper Right, a mismatched transmission line between J4 tesbed and J1H generator building made long pulse operation difficult. For the other RDLs tested, long pulses dissipating about a third of the energy required to make 10s long full power pulses on plasma have been done. This required about another 50 -100 pulses. Due to technical difficulties with the recording of IR camera data, increasing the dissipated energy still further towards its nominal value was not attempted. The observed temperature increase on the Ni-plated side walls of the antenna housing of the bottom strap ranged from about 105 to 150 ºC/MJ (assumed emmisivity of 0.15).
cONcLUsIONs
The JET-EP ITER-like ICRH antenna was successfully assembled and commissioned on testbed.
The conditioning of all RDLs went smooth and maximum voltages were reached without difficulties.
Preliminary matching and control activities have been carried out and are looking promising.
A practical solution to cope with loss of sensors has been tried and appears feasible. At present matching studies activities are to resume and the antenna will be ready for installation during the shutdown this summer.
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